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AIRCSAFT SATELLITE TELEVISION 
SYSTEM FOR DBTRIBimNG TELEVISION 
PROGRAMMING DERIVED FROM DIRECT 
BROADCAST SATELLITES 

BACKGROUND 

The present invention relates generally to in-^gbt aircraft 
entertain mcnt systems, and more paiticulaiiy, to satellite 
televifiicHi systems that provide live in-flight television pro- 
gramming to passengers of an aircraft by way of direct 
broadcast satellite. 

The assignee of the present invention manufactures 
in-flight aircraft eniqiainment systems, such as an APAX- 
ISO digitai passenger entertainment system, for example. 
The APAX-150 system, along with other commerdaUy 
available systems, distributes audio and video material to 
passengers derived from a variety of sources. For estample. 
ousting aircraft passenger entertainment systems provide 
passengers with audio generated &om audio tape players, 
movies derived &v>m video tape layers, and interactive 
services such as games, shopping and telecommunications. 
With the exceptioo of tclecommunicatton services (air-to- 
ground telephone calls, etc), all existing services utilize 
on-board sources (tape players, etc) to provide the viewable 
content. 

According to polls of airline passeng^. tfaezc is strong 
interest in live television programming as an entertainment 
option. This may include news, sporting events, movies and 
regular commercial programming. Up to now, each airplane 
has been a dosed, self-contained content i^vider. in the 
sense that once off the ground, all entertainment is generated 
frcm within the ainxait This has precluded the offering of 
live television. Now. with the advance in live broadcast 
satrllifr technology. It is possible to provide this desired 
service to the flying passenger. 

An article was published by Jim C. Williams entitled 
"Airfoome Satellite Television'* published in the Fourth 
Quarter 1994 issue of Avion magazine at pages 43-54 that 
generally describes broadcasting of television programming 
to ainxaft by way of satellites. Another article in that 
magazine entitled ''MPEG The Great Enabia^ describes 
MFEG compression technology which Is used in the 
Directrv digital broadcast satelHte system to transmit mul- 
t^e video and audio chaimcls from a ground station to 
safrllffr transponders which relay them to ground-based 
receivers where they arc decoded and displayed These 
articles arc incoq>orated herein by reference in their entirety. 

The arddes provide a descripdon of the digital broadcast 
satellite system and its operation. The Aiitxnne Satellite 
Television article also describes adapting the digital broad- 
cast satellite system to provide live television broadcasts to 
aircraft However, while a description is provided regarding 
a possible system that could be implemented and the prob- 
lems that needed to be overcome to implement such a system 
were discussed, no details of an actual system were 
provided, such as system or conq>onent block diagrams, for 
example. In fact, the article states that a w<»king system was 
to be developed in the future. The present invention is such 
a system. 

Acocadingly. it is an objective of the present invendon to 
provide for satellite television systems that provide live 
in-flight television programming to aircraft passengers. It is 
a further objective of the prescot invention to provide for 
satellite television systems that provide live television pro- 
granmiing to passengers that is derived from direct broad- 
cast satellites. 



SUMMARY OF THE INVENTION 



To meet (he abcfve and other objectives, the present 
inventioa is a satellite television system that provides live 
television prograjnining to passengers by integrating direa 
broadcast satellite (DBS) services into cuzFcntly available 
in-digbt aircraft entertainiiient systems. The present inven- 
tion combines direct broadcast sateUite and audio and video 
entotainment technologies for the first time, to provide 
aircraft passengers with live in-fli^ tclcvisioo program- 
ming. 

Mocc spedficaUy. the satellite television system comr 
prises an that is disposed on the aircraft and pointed 

at a plurality of satellites that are pan of a direct broadcast 
satellite system. The antenna is controlled by an antenna 
controller and antenna interface unit that send control sig- 
nals and process status signals co steer the antenna. The 
antenna is steered so that it is locked onto RF signals 
transmitted by the satellite. The antemia interface unit down- 
converu the received RF signals to provide left hand circu- 
larly polarized RF sigiiais andhg^t hand circularly polarized 
RF signals that contain different sets of television channels. 

The downcoovened RF signals are decoded by a recsivci/ 
decoder to provide video signals corresponding to a plurality 
of tele vision channels. The video signals for the plurality of 
channels are routed to a video and audio distribution system 
on the aircraft which distributes live television programming 
to the passengers. A low-cost single receivei/decoder ver- 
sion of the syst^ is also disclosed that provides a single 
channel of video and audio television programming to 
overhead monitors in an aircraft. 

The present invention may be implemented with any 
in-flight distributed video system, whether it is interactive or 
not It is equally applicable to systems where video is shown 
on overhead monitOTs wherein each passenger views the 
same program, and to systems where each passenger has an 
individual in-seat video monitor and can select &om a 
number of avail^sle |sogrsms. 

BRIEF DESOOTTION OF THE DRAWINGS 

The various features and advantages of the present inven- 
tion may be more readily understood with reference to the 
following detailed description taken in conjunction with the 
accompanying drawings, wherein like reference aumerals 
designate like structural elements, and in which: 

FIG. 1 is a top level block diagram of a first embodiment 
of a satellite television system in accordance with the 
principles of the present invention that provides live inflight 
tdevision programming for aircraft passengers; 

FIG. 2 is a block diagram of an antenna interface unit 
employed in the system oi FIG. 1; . 

FIG. 3 is a block diagram of an antexma controller 
employed in the system FIG. 1; 

FIG. 4 is a block diagraiii of an receiver/decoder 
cn:q>loycd in the system of FIG. 1; and 

FIG. S is a blo<± diagram of a second embodiment of a 
satellite television system in accordance with the principles 
of the present inventioa. 

DETAILED DESCIUPTION 

Referring to the drawing figures. FIG. 1 shows a top level 
block diagram of a first eiobodimcnt of a satellite television 
system 10 in acconlance with the princ^les of the present 
invendon. The satellite television system 10 provides live 
television programming for passengers in an aircraft. The 



satellite teievisioo system 10 comprises an amenoa U that is 
disposed adjacent the surface of the aircrafL The antenna 11 
is pointed at satrilitcs 18. such as DiroctIV virHl.itrs 18, for 
example, that are pan of the existing DireoTV direa 
broadcast sateUite (DBS) system. The anteooa 11 is steered 
so diat it is locked onto the RF signal transmitted by the 
satellite 18. The antenna U is controlled by an antenna 
controller 17 thai sends control signals and processes status 
signals to and &om the antenna U. by way of an antenna 
interface unit 12. However, it is (o be understood that ttxe 
antenna 11 may be an dectronically steered antenna 11 or a 
mechanically steered anteima U. 

The antenna interface unit 12 downcoaverts the received 
RF signals to provide left hand ctrculaiiy polarized RF 
signals and ri^i hand drculatiy polarized RF signals that 
contain dificrcnt sets of television channels. The received 
RF signals are in the 12.2-12,7 GHz band whidi arc 
downconverted to IF signals in Che 950-1450 MHz band. 
The downoonvcxted IF signals arc processed by a reccivcx^ 
decoder 13 which decodes them to provide video signals 
coxresponding to a plurality of television channels. The 
video signals for the various f^^nnH* are then routed to a 
oooventional video and audio distribution system 14 on the 
aircraft which distributes live television programming to the 
passengers. The receivcc/decodcr 13 may generate either 
baseband video and analog audio, or digitally compressed 
video and audio dQ>cndlng on the nature of the distributios 
system 14. 

Referring to FIG. Z it shows a block diagram of one 
embodiment of the antenna interface unit 12 employed in the 
system of FIG. 1. The antenna interface unit 12 comprises a 
downconvcrtcr 21 that downcoovexts the RF signals &om 
the 12.2-12.7 GHz band lo the 950-1450 MHz band which 
are output to the receiver/decoder 13, A servo controller 22 
Is coupled between the antenna controller 17 and the antenna 
U. The servo controller 22 pcxx:esses antenna positioa 
signals to generate devacion motor drive signals that are 
su{^ed to the antenna 11. The servo controller 22 also 
outputs azimuth control signals to a servo power ac^lifier 
23 that generates azimuth motor drive signals that arc 
supplied to the antenna U. Motor position signals are fed 
from the antenna 11 to the servo power amplifier 23. Powo* 
is supplied to the antenna 11 by the servo power amplifier 
23. A power supply 24 is provided that converts 1 15 volt AC 
power into appropriate DC voltages for the dowaconveiTcr 
21. the servo control ler 22 and the servo power amplifier 23. 

Referring to FIG. 3. it shows a block diagram of the 
antenna controller 17 employed in the system !• of FIG. 1. 
The antenna controller 17 comprises a oontroUer 31 that is 
coupled to an RS485 interface 33 and an ARINC 429 
interface 34. A power suj^y 35 is provided That converts 
115 volt AC power into appropriate DC voltages for the 
controller 31. the R54a5 interface 33. and the ARINC 429 
interface 34. The controller 31 may t>e an Intel 486 
processoc for example. The RS4S5 interface 33 is coupled 
between the antenna interface unit 12 and the controller 31 
and couples control and status signals thereto. The ARINC 
429 interface 34 is coupled between die aircraft navigation 
system 15 or global positioning system (GPS) 16 and the 
controller 31 and couples incrtial reference signals thereto 
which is used to accurately ste^ the antenna 11 toward the 
satelKte IS. 

Refeuing to FIG. 4. it shows a block diagram of the 
receivci/decodcr 13 employed in the system cf FIG. 1. The 
rcceivei/decodcr 13 comprises a passive mother board 41 
which has Pd and ISA busses 46a. 46d. A DSS PC card 42. 
for example, available firom Hughes Network Systems and 
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a computer processor 43 arc coupled to the PCI bus 46a. The 
OSS PC card 42 and the computer processor 43 contain 
electronics and software that arc substantially identical to a 
receiver/decoder thai is used in commerciaily available DSS 
systems, such as those made by RCA. fca- example. Thus, ihc 
DSS PC card 42 and the computer processor 43 pexform the 
functions of the receiver/decoder 13. 

The computer ixoccssor 43 may be coupled to a rotary 
switch 46, for example. Chat is used to select a channel for 
viewing. The computer processor 43 also has a serial test 
pott 47 chat may be used to test the processor 43 and DSS 
PC card 42. A flash disk card 44 is coupled to the ISA bus 
46^ and is used to store data and code in a manner 'nmilar 
to a hard disk. A power supply 45 is coupled to the passive 
mother board 41 and is used to convert 115 volt AC power 
into appcopiiate DC voltages for the DSS PC card 42. the 
computer processor 43. and the flash disk, card 44. 

lo operation, the antenna U is appropriately steered to 
lock onto the satellites 18, and television signals are received 
on the aircraft for distribution to its pasAcngers. Th« antenna 
11 tracks the satellites 18 using the anteima controller 17. the 
antenna interface unit 12 and servo motors on the antenna 
11. The antenna 11 tracks the satellites 18 by means of 
electronic or mechanicai steexing (or a combination of both), 
and in both azimtith and elevatioD directions. To accomplish 
this, die system 1# uses infocmatioQ regarding the location 
of the salrllifrs 18 and the location and attitude of the 
aircraft This infnmation is provided by the aircraft navi- 
gation system 15 or via a navigatioDai system 16 such as the 
GPS receiver 16. The antenna interface unit 12 provides 
control signals to the steering circuits within the antenna U, 
whether eiectronic or mnrhanirnl The antenna concroUer 17 
commands the antenna interface unit 12 where to point the 
antenna 11 based on the location and attitude of the aircraft 
In the disclosed embodiment, steexing control is partitioned 
to use the antenna comroUer 17 and the antenna interface 
unit IZ but in other embodiments, a single controller 17 may 
be used. 

Once the antenna 11 is pointed at the satellites 18. its RF 
output signal (approximately 12 GHz) is downconvexted to 
approximately I GHz in the antenna interface unit LZ This 
signal is applied to the receiver/decodex 13 where It is 
appropriately processed and made available to the video and 
audio distribution system 14. The nature of the video and 
audio distnbution system 14 in the aircraft determines the 
format of the output of the receiver/decoder 13. which may 
be analog or digitaL and if it is digltaL whether it is encoded 
or decoded. 

Referring now to RG. 5. it shows a block diagram of a 
second cmbodhnent of a satellite tclevisioa system 10a in 
accordance with the principles of the present inventioa. The 
system IQa d HG. 5 provides for low-cost distnbution of 
Uve telcvisioo prograiaming to overhead monitccs 19 in an 
aircraft This embodiment specifically addresses case of 
distributi(Hi of live television programming within an air- 
craft where the programming is viewed on overhead moni- 
tors 19 mounted throughout the aircraft. In this case, a single 
television program is viewed by all passengers at the same 
time. Conscquendy. this system Wtt provides fc* a low-cost 
solution to the general distribution case described with 
reference to the system 10 of FIG. L 

The system lOa is suitable for aircraft that show video 
material on overhead monitors 19 nsounted throughout the 
aircraft Current systems oi this type use the overhead 
monitors 19 to display movies £rom an oa-board video tape 
player 25. Audio is distributed to each passenger's head- 



